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Abstract — Artificial intelligence (AI) plays a key role in 

achieving sustainable development through innovative 

applications across various sectors, including healthcare, energy, 

data protection, and social inclusion. The use of advanced 

algorithms, such as convolutional neural networks and 

metaheuristic methods, can significantly improve energy 

efficiency and contribute to carbon emissions reduction, 

contribute enhancing healthcare and social services. Application 

in healthcare provides faster identification of health problems, 

reducing the need for expensive tests and equipment, while 

application in agriculture may lead towards sustainable use of 

limited resources, increased stability in food supply and 

reduction of negative environmental impact. Furthermore, 

advancements in AI contribute to creating safer, more inclusive 

communities by addressing issues such as cyberbullying and 

harassment. This, in turn, fosters social cohesion and supports 

human rights, which are vital for building a sustainable society. 

Thus, AI proves to be a critical factor in achieving sustainable 

development through its innovative and efficient applications in 

various fields. Further research and development of these 

technologies can significantly help address global challenges, 

improve quality of life, and protect the environment, all of which 

are underlying components of a sustainable society. 
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I. INTRODUCTION 

Sustainable development is a concept that is increasingly 
used in contemporary global discussions about the future of 
the planet. It refers to development that meets the needs of the 
present generation without compromising the ability of future 
generations to meet their own needs. This concept is based on 
three key dimensions: ecological, economic, and social, which 
are interconnected and involve a balance between 
environmental preservation, economic growth, and social 
justice. 

The ecological dimension of sustainable development 
relates to the preservation of natural resources and reducing 
the negative impact of human activities on the environment. In 
practice, this means reducing greenhouse gas emissions, 
combating climate change, preserving biodiversity, and 
reducing pollution of air, water, and soil. In modern society, 

which faces significant ecological challenges, the application 
of new technologies, such as AI, can play a crucial role in 
monitoring ecological changes, predicting the impacts of 
human activities on the environment, and optimizing resource 
usage. 

The economic dimension of sustainable development 
emphasizes the importance of achieving economic growth that 
aligns with the principles of resource conservation and 
environmental protection. This aspect focuses on developing 
economic systems that do not deplete natural resources but 
instead contribute to their renewal and sustainability. The role 
of AI in this dimension is crucial in optimization of production 
processes, smart management of materials consumption and 
waste reduction. Additionally, AI can enhance strategies to 
reduce energy consumption and lower harmful gas emissions, 
which is vital for reduction of the ecological footprint. 

The social dimension of sustainable development refers to 
improving living standards, reducing poverty and inequality, 
and providing equal opportunities for all. This aspect of 
sustainable development includes education, health, social 
justice, and human rights. The goal is to create a society in 
which all people, regardless of their social, economic, and 
cultural differences, are able to participate in and benefit from 
sustainable development. The role of technology, particularly 
AI, in this dimension is to contribute to better educational and 
healthcare systems and improve living conditions by 
efficiently utilizing resources and reducing inequalities in 
access to resources. 

AI, through its capabilities for automation, data analysis, 
and prediction, offers enormous potential in all aspects of 
sustainable development. By using AI, it is possible to 
enhance processes in environmental protection, energy 
efficiency, agriculture, resource management, and social 
development. For example, in agriculture, AI can help predict 
climate change and optimize the use of pesticides and 
fertilizers, while in energy efficiency, it can assist in better 
distribution and utilization of renewable energy sources. 

This paper aims to provide an high-level overview on how 
the application of AI can contribute to sustainable 
development through concrete examples and analyses in the 
fields of environmental protection, energy efficiency, 
agriculture, resource management, and social development. 
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Sustainable development cannot be achieved without the 
integration of new technologies, and AI has proven to be a key 
tool in this transition towards a sustainable and balanced 
society. 

II. THE ROLE OF AI IN SUSTAINABLE 

DEVELOPMENT 

AI plays a crucial role in achieving the goals of sustainable 
development by providing innovative solutions to many 
challenges in environmental protection, resource consumption, 
agriculture enhancement, waste management, and social 
development. In various sectors, AI applications provide 
greater accuracy, and thus more efficient decision-making, 
which directly contributes to sustainability. 

One of the key challenges of sustainable development is 
the efficient use of energy. In this context, AI offers numerous 
opportunities for improving energy efficiency both in industry 
and urban environments. Smart grid systems use AI to analyze 
and predict energy consumption, enabling optimal production 
and distribution of electricity [1]. Besides reduction in power 
grid losses, AI also allows balancing of supply and demand in 
real-time by predicting energy consumption in both urban 
environments and industrial facilities based upon cross data 
analysis on previous consumption, weather conditions, and 
facilities operation, consenquently reducing the need for 
excessive production capacities and contributing to lower gas 
emissions [2]. 

Additionally, AI can contribute to the preservation of 
natural resources and biodiversity. The use of drones and 
satellite imagery, combined with Computer Vision (CV) 
provides means for monitoring of ecosystems, which is 
essential for timely recognition of negative impacts such as 
deforestation and land degradation. AI systems can analyze 
vast amounts of field data, providing accurate information that 
may help protecting endangered areas and natural habitats. For 
instance, with machine learning, AI can track the migration of 
wildlife and identify changes in their habitats, thus enhancing 
the protection of endangered species and reducing illegal 
hunting and trafficking. 

In agriculture, AI has great potential for developing 
sustainable practices. Precision farming, based on the analysis 
of data about soil, weather conditions, and crops, enables 
farmers to optimize resource use, such as water, fertilizer, and 
pesticides. AI algorithms can analyze data from sensors placed 
in fields as well as satellite images and, based on this 
information, suggest precise amounts of resources to be 
applied in specific areas, thereby reducing the ecological 
footprint and increasing production efficiency [3, 4]. AI can 
also predict crop yields, improving resource allocation and 
reducing waste. This technology helps in achieving greater 
efficiency in food production, and reducing losses, which is 
crucial for ensuring the sustainability of global agriculture. 

AI also plays a significant role in optimizing waste 
management. Waste sorting using robotic systems powered by 
AI enables faster and more accurate sorting of different 
materials, thus improving recycling efficiency. By using AI, 
systems can automatically recognize materials such as plastic, 
glass, metal, and paper, and sort them for further processing. 

This not only improves recycling rates but also reduces the 
amount of waste that ends up in landfills, which has long-term 
ecological benefits. Furthermore, AI can analyze data on 
waste types and quantities in real-time, predicting when and 
where waste collection services will be needed, thereby 
improving the logistics system’s efficiency and reducing CO2 
emissions associated with waste transport [5, 6]. 

Public transport and transportation infrastructure are also 
key factors in sustainable development. AI can significantly 
contribute to reduction of CO2 emissions in urban 
environments by optimizing traffic flow. Algorithms that 
analyze data from traffic cameras and sensors enable precise 
traffic management, reducing congestion and improving traffic 
flow. This system helps decrease fuel consumption and 
harmful gas emissions, directly impacting air quality and 
global warming. Additionally, the development of smart 
transport systems includes autonomous vehicles that use AI 
for route optimization, improving transportation efficiency and 
traffic safety. 

AI also can be used in policymaking and planning. By 
using AI to model climate change, governments and 
organizations can analyze vast amounts of data and predict 
potential climate impacts. These predictions allow for the 
development of strategies to reduce CO2 emissions and 
mitigate negative environmental effects. AI can help identify 
the most effective policies and measures to mitigate climate 
change and plan sustainable cities and infrastructure. AI can 
also analyze social data and assist in implementing policies 
that reduce poverty, improve healthcare and education, and 
enhance overall quality of life. 

Finally, AI is used to develop green innovations and 
technologies. Using AI in the research and development of 
new technologies for renewable energy sources can help 
reduce environmental impact. AI enables improvements in the 
design of solar panels, wind turbines, and other technologies 
for efficient clean energy production. In this way, AI not only 
contributes to reduction of CO2 emissions, but also helps 
develop sustainable and economically viable technologies that 
can meet global energy needs without compromising the 
environment. 

Through these applications, it is clear that AI plays a key 
role in achieving sustainable development, enabling more 
efficient resource use, reducing negative environmental 
impacts, and improving the quality of life for people around 
the world. Given the rapid development of AI, it is necessary 
to establish ethical guidelines and legislative frameworks that 
ensure the responsible and fair application of these 
technologies. In the Republic of Serbia, the Strategy for the 
Development of AI for the period 2025-2030 has been 
adopted, emphasizing the importance of aligning with 
international standards and recommendations, as well as 
protecting individual rights [7]. This document provides 
guidelines for the development and application of AI in 
accordance with human rights values and social responsibility. 
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III. EXAMPLES OF USE 

A. Health and Well-being 

AI can significantly contribute to sustainable development 
in the field of health and well-being, particularly through the 
improvement of diagnostics and treatment of respiratory 
diseases. Sound signal analysis technology enables faster 
identification of health problems, reducing the need for 
expensive tests and equipment, thus making healthcare 
systems more efficient. In this way, AI helps preserve 
resources and reduces the burden on healthcare systems, 
which is essential for sustainable development. 

Furthermore, early diagnosis and prompt intervention can 
prevent the development of more serious health issues, 
lowering treatment costs and enabling more efficient resource 
use. Such technologies not only improve the quality of life for 
patients but also reduce the negative environmental impact by 
decreasing the energy and materials required for traditional 
diagnostics and treatment. This results in significant savings, 
aligning with sustainable development goals. The study [8] 
demonstrated how sound signal analysis using convolutional 
neural networks optimized by metaheuristics can significantly 
enhance the diagnosis of respiratory diseases, preserving 
healthcare resources and reducing the ecological footprint. 

B. Social Development and Social Inclusion 

AI can significantly contribute to social inclusion and 
equality, particularly in the context of recognizing and 
combating sexism and harassment on the internet. The use of 
advanced algorithms, such as eXtreme Gradient Boosting 
(XGBoost) optimized with metaheuristics, enables the 
efficient identification and classification of harmful online 
behaviors [9]. Such technology can quickly detect and respond 
to forms of online violence, reducing harm and providing a 
safe environment for users, especially young people who are 
often targets of these negative phenomena. 

These technologies not only increase internet users' safety 
but also contribute to the creation of more inclusive 
communities. By reducing online violence, they promote the 
building of healthy social interactions and the strengthening of 
interpersonal relationships. When violence and harassment are 
effectively detected and prevented, a society is created that 
respects human rights, equality, and the dignity of all 
individuals. Such systems support the development of safe, 
inclusive spaces on the internet, where everyone has the 
opportunity to participate in social, educational, and 
professional activities without fear of discrimination or 
violence. 

C. Sustainable Agriculture and Food Security 

AI in agriculture can significantly contribute to sustainable 
development through the efficient prediction of crop yields. 
The use of optimized neural networks allows for more 
accurate planning of agricultural practices, leading to better 
resource allocation, such as water and land. [10] These 
technologies help farmers make better use of available 
resources, reducing the need for excessive use of pesticides 
and fertilizers, which protects ecosystems and reduces 
negative environmental impacts. 

 

 

Figure 1- Active/passive remote sensing in Agriculture [10] 

Crop yield prediction also plays a key role in global food 
security, as it enables better planning and distribution of 
resources, thus increasing food supply stability. The accuracy 
of predictions can reduce the risk of global shortages, as it 
allows for a quick and adequate response to potential 
production problems. This can also reduce inefficiencies in the 
food distribution process, increasing availability and reducing 
food waste. 

D. Economic Stability and Investment in Sustainable 

Technologies 

Although predicting gold prices may seem like an 
economic activity not directly related to environmental 
protection, it has a significant impact on economic planning 
and stability. Stable financial systems are crucial for 
sustainable development, as they enable the effective 
allocation of capital to projects that support ecological and 
social goals. Predicting gold prices using advanced AI 
techniques, such as recurrent neural networks, can contribute 
to the stability of financial markets, enabling long-term 
investments in sustainable technologies and projects [11]. 

Investments in green technologies, such as renewable 
energy sources, innovations in agriculture, and environmental 
protection, are essential for achieving sustainable 
development. Good economic predictors can help direct 
investments into projects that reduce the negative 
environmental impact, making the economy more efficient 
and sustainable. 

E. Data Security in the Digital Society 

Data protection is crucial for the sustainability of modern 
healthcare systems, especially those using Internet of Things 
(IoT) devices. These devices allow real-time monitoring of 
patients' health conditions, but they also increase the risk of 
security threats. The use of advanced AI technologies, such as 
the XGBoost model optimized with metaheuristic methods, 
can effectively detect attacks on these systems and protect 
patient data. This technology contributes to sustainable 
healthcare practices by preventing malicious attacks that could 
compromise the quality of healthcare services and undermine 
trust in healthcare systems [12-14]. 

Increased data security in healthcare systems directly 
impacts their stability and efficiency. By applying advanced 
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intrusion detection methods, the risk of technological 
disruptions is reduced, allowing for the continuity of 
healthcare services. This security is key to the implementation 
and development of innovations in healthcare, as it enables the 
safe collection, analysis, and exchange of patient data, which 
is essential for long-term sustainable healthcare practices. 
Ensuring patient data protection also contributes to the 
safeguarding of human rights and privacy, which is 
fundamental for the sustainable development of the digital 
society. 

F. Sustainable Energy and Energy Efficiency 

Predicting energy production from wind turbines using 
optimized neural networks directly contributes to the 
sustainable use of renewable energy sources. By employing 
advanced AI techniques, such as recurrent neural networks 
with attention mechanisms, it is possible to precisely forecast 
the efficiency of wind farms, enabling better planning and 
management of energy production. These forecasts help 
optimize the use of renewable energy, reducing the need for 
fossil fuels and contributing to the achievement of sustainable 
development goals. 

More accurate energy production forecasts also play a 
crucial role in improving energy efficiency. With more precise 
predictions, it is possible to better balance the energy grid, 
reduce transmission losses, and increase the overall efficiency 
of the system. Additionally, these forecasts help in reducing 
CO2 emissions, which is essential for combating climate 
change and meeting global warming reduction targets. 
Optimized recurrent neural networks can significantly 
improve the accuracy of forecasts related to wind turbine 
energy production, enabling more efficient use of renewable 
energy sources and reducing carbon dioxide emissions [15]. 

IV. CONCLUSION 

This paper has examined key applications of AI in the 
context of sustainable development, with a particular focus on 
areas such as health, data protection, sustainable energy, social 
inclusion, and economic stability. The use of advanced AI 
algorithms, such as optimized neural networks and 
metaheuristic methods, has proven to be effective in 
addressing issues that directly impact the improvement of 
quality of life, environmental protection, and economic 
stability. These technologies enable precise forecasting, 
resource optimization, and reduction of environmental impact, 
which are crucial for achieving sustainable development goals. 

AI provides strong support in resource management and 
energy efficiency, as well as in improving social systems 
through better healthcare practices and data security. Accurate 
predictions in agriculture, energy production, and healthcare 
enable sustainable resource use and reduce risks from global 
challenges such as food shortages and climate change. On the 
other hand, the development of technologies for detecting 
cyberbullying and harassment on the internet contributes to 
strengthening social cohesion and creating safer communities, 
which is essential for building an inclusive society. 

In conclusion, AI has proven to be a key factor in 
achieving sustainable development through innovative and 
efficient applications in various sectors. Further research and 

development of these technologies can significantly contribute 
to solving global challenges, improving quality of life, and 
protecting the environment, all of which are foundational 
components of a sustainable society. 
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